LIST OF FIGURES

Figure Number
and Description Page In the latter case, as a result of the internal pressurization within each panel bay, the skin will bulge or "pillow" as shown in Figure 1 . These out-of-plane deformations create local bending moments along the skin-stiffener and skin-frame interfaces, which in turn create shear and peel stresses along the various bondline [1] . 
Recent tests characterizing
where m is the shape parameter, indicating the measure of scatter in the data, and crc is the location parameter, similar to the mean of a normal distribution. 
FINITE ELEMENT
ANALYSIS
Model Definition
A nonlinear static finite element analysis was performed using the pre-processing software package PATRAN and its P3/FEA solver package. Figure 2 provides a schematic of the test setup with relevant dimensions while Figure 3 shows the experimental three-point bend test set-up.
A 2-D model was constructed. Due to symmetry considerations, only the right half of the specimen was modelled. Figure 4 shows the finite element mesh of the model. Table 1 compares the different local stresses for several elements for the three cases described above. The next section will focus on the results of the orthotropic plane stress model. Nine different test specimen configurations were used in the static study. Table 3 . Visual examinationof the specimens revealedpitting in the majority of the fatiguespecimens.
In mostinstances, the pits wereapproximately pinpointin sizeandshallowin depth.In a few instances, the pits werelargerin size. Thepits werelocatedwithin approximatelytheupper25% of the laminatethicknessasmeasured from theuppersurfaceof the specimen, which corresponds to thebottomsurfaceof the manufactured panel. Fatigue tests were performed at a variety of frequencies and amplitudes under load control.
The specimens were mounted in the same machine under the same procedure as described above for the static specimens. Several tests were run beyond that limit and stopped at 106 cycles if no failure occurred. The same operator conducted all the fatigue tests.
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EXPERIMENTAL
RESULTS
Material Properties of Fiber Volume
The fiber, resin, and void volume fractions were determined according to ASTM specifications assuming a resin density of 1.262 g/cm 3 and fiber density of 1.7325 g/cm 3. Tests were performed on three specimens from each of the two panels. The measured fiber volume values are given in Table 3 seen in Figure 10 . This does not imply there is no volume dependency.
Rather, because of the unusual amount of scatter, a volume dependency may be obscured. The results of the fatigue testing can be seen in Figure 13 . Individual specimen data (fatigue loading) are found in Table 6 . 
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Failure Location
Influence on Strength
The transverse tensile failure location of over 80% of the specimens was within 20% of the distance from the centerline of the center loading roller to the centerline of the support rollers. Figure 15 shows the distribution of the normalized failure location where the normalized failure location is defined as the distance from the center loading roller to the tensile failure location (6) divided by half the span length (0.55'). Two specimens, including FA29 (N=28 cycles) failed under the support roller. In Figure 16 , the cycles-to-failure are shown for the various strength ratios as a function of the normalized failure location. 
DISCUSSION
